Introduction
Prostate inflammation is an important health issue in sexually active men. It is characterized by high prevalence and frequent recurrences and can have an impact on quality of life because of voiding symptoms, pain, and sexual dysfunction (1) . The prevalence of symptoms suggesting prostatitis is approximately 8.2% (2) . They account for 8% of visits to urologists and up to 1% of visits to primary care physicians (2) (3) (4) (5) .
The prostate gland has several natural defense mechanisms against infection: the production of antibacterial substances and mechanical flushing of the prostatic part of the urethra by voiding and ejaculation. Poor drainage of secretions from distal ducts or urine reflux into prostate tissue can lead to inflammation, scaring, or formation of stones. The majority of bacterial prostatitis follows a urinary tract infection (6, 7) . Risk factors for bacterial prostatitis are stricture of the urethra, urinary tract instrumentation (i.e., transrectal biopsy of the prostate gland), or urethritis due to sexually transmitted pathogens (8, 9) . Symptoms of prostatitis and:
• PMNL in EPS/urine after prostate massage or in semen • No PMNL in EPS/urine after prostate massage or in semen IV. Asymptomatic prostatitis PMNL and/or bacteria in EPS/urine after prostate massage or in semen or in the prostate tissue in an asymptomatic male Note. PMNL = polymorphonuclear leucocytes, EPS = expressed prostatic secretions J. Videčnik Zorman et al.
chronical bacterial prostatitis can be suspected with high certainty. However this finding is present in less than half of patients (12) . Between symptomatic episodes, the patient may be completely symptom-free. In patients with recurrent urinary tract infection, detailed examination must be performed to exclude any anatomical abnormalities predisposing to infection (i.e., stones or foreign bodies within the urinary tract, bladder cancer, enterovesical fistula, etc.).
Chronic prostatitis or chronic pelvic pain syndrome
Chronic prostatitis or chronic pelvic pain syndrome (inflammatory and noninflammatory) represents the vast majority (80 to 90%) of all prostatitis cases. Patients experience pelvic or perineal pain and possible voiding symptoms. Based on the presence of white blood cells present in expressed prostate secretions, semen, or urine after prostate massage, chronic prostatitis is subdivided into two categories: inflammatory and noninflammatory.
Asymptomatic prostatitis
Asymptomatic prostatitis accounts for approximately 10% of all prostatitis cases. It is diagnosed when inflammatory cells are identified on prostate biopsy or noted in semen during urological evaluation for other reasons in a male with no symptoms of prostate inflammation.
Causative organisms in prostatitis
The most common pathogens of acute and chronic bacterial prostatitis are Enterobacteriae (Escherichia coli, Klebsiella spp., Proteus spp., Pseudomonas spp.). Other microorganisms, such as Enterococcus spp. and Staphylococcus spp., are found less frequently. Apart from aerobic bacteria, chronic bacterial prostatitis can be due to anaerobes, with Peptostreptococcus spp. and Bacteroides spp. being most often isolated. Because anaerobes are not cultured as part of the routine procedure, their role in bacterial prostatitis may be underestimated (13, 14) . Samples of urine, expressed prostatic secretions, or semen need to be transported and cultivated under special conditions when anaerobes are suspected.
A significant number of chronic bacterial prostatitis cases are caused by sexually transmitted microorganisms. A study performed by Škerk et al. that included 1,442 males with chronic prostatitis revealed that Chlamydia trachomatis, Trichomonas vaginalis, and Ureaplasma urealyticum were the causative pathogens in half of the patients (15) .
The prevalence of urogenital infections with C. trachomatis is very similar in both men and women (16) . C. trachomatis is transmitted almost exclusively by sexual intercourse, and thus sexually active men under age 35 are usually affected. In men, chlamydial infection can cause urethritis, epididymitis, and chronic prostatitis, and it may also play a role in male infertility (17) (18) (19) (20) . It has been shown in mouse models that C. trachomatis may persist in the prostate, establishing an immune-privileged niche, avoiding the host immune system. A chronically infected gland can serve as a reservoir of continuous transmission of infection (21) .
Prostatitis caused by Trichomonas vaginalis is more often found in young sexually active men with frequent episodes of urethritis (15, 21) . Identifying the causative organism is very difficult, with molecular assays being most useful. Neisseria gonorrhoeae is also considered a causative microorganism of prostatitis (15) .
Diagnostic tests in suspected prostatitis
Clinical presentation and laboratory tests are used to differentiate and categorize the four types of prostatitis.
When acute bacterial prostatitis is suspected, midstream urine is examined for bacterial culture, and blood cultures and blood are examined for complete blood count, C-reactive protein, procaltitonin, and prostate-specific antigen (PSA). Prostate massage should not be performed and could be harmful.
In the diagnosis of chronic prostatitis or chronic pelvic pain syndrome, several special diagnostic tests should be performed.
Meares-Stamey four-glass test

Preparation:
No antibiotics should have been taken for 1 month before the test, the patient should not have ejaculated for 2 days, and a full bladder is required. Prostate massage:
• The penis should be cleaned well to prevent contamination.
• A 5 to 10 ml sample of first-void urethral urine is collected (from the distal urethra).
• The patient passes a further 100 to 200 ml of urine and then collects 5 to 10 ml of mid-stream bladder urine.
• By digital rectal examination, massage of the prostate gland is performed for 1 minute and any expressed prostatic secretions (EPS) are collected in a sterile container (a dry prostate massage is reasonably common).
• Immediately after the massage, 5 to 10 ml of post-massage urine is collected. All three urine samples are examined with microscopy and quantitative culture.
When atypical pathogens are suspected, special microbiological testing should be considered. Prostatitis caused by C. trachomatis, U. urealyticum, or T. vaginalis can be diagnosed using molecular assays or with isolation of the causative organism in the samples of EPS, semen, or urine after prostate massage with the absence of the organisms in the urethral swab before ejaculation or prostate massage.
For prostate inflammation, ≥ 10 polymorphonuclear leucocytes (PMNL) per high-power field (400×) is considered diagnostic. In cases of a dry expressate, a PMNL count of 10 per high-power field greater in the last urine sample than in the first and second urine samples is diagnostic. To assign an organism to the prostate, the colony count in the expressed prostatic secretions and in the last urine sample should be at least 10 times greater than in the first and second urine sample (23) .
Two-glass test
The four-glass test is seldom used in regular clinical practice because it is difficult to perform, time-consuming, and unpleasant for the patient. The sensitivity of the two-glass test is similar to the Meares-Stamey four-glass test. Urine samples are obtained before and after prostate massage.
Urine and semen examination
A first-void urine sample and semen are examined with microscopy and quantitative culture. Budía et al. showed that the sensitivity of semen samples was higher than EPS samples for the diagnosing chronic bacterial prostatitis. For Gram-negative organisms, the sensitivity of semen cultures was 97% versus to 82.4% for EPS cultures, and for Gram-positive organisms the sensitivity of semen samples was 100% versus 16.1% for EPS (25) .
Additional tests
When a sexually transmitted disease is suspected (especially in men with prostatitis under age 35, older men with multiple sexual partners, etc.), screening for other sexually transmitted infections should be performed: C. trachomatis, Treponema pallidum, N. gonorrhoeae, hepatitis B virus, and HIV virus.
Only 60% of patients with acute prostatitis and 20% of patients with chronic prostatitis have elevated PSA level. A decrease after successful antibiotic treatment correlates with clinical and microbiological improvement (26) (27) (28) .
Prostate biopsy culture is neither sensitive nor specific (because inflammation in the gland is not uniformly distributed) (29) . When a prostatic abscess is suspected, transrectal ultrasound or a computer tomography scan of the gland should be performed.
Treatment
Only selected antibiotic compounds are suitable for treating bacterial infection of the prostate. Most antibiotic agents penetrate the acutely inflamed prostate, but this is not the case with a chronically inflamed gland. Prostate capillaries are nonporous and lack an antibiotic transport mechanism. Only non-proteinbound antibiotic molecules with a small molecular size, high lipid solubility, low degree of ionization, and high concentration in the serum can reach an adequate concentration in prostate tissue.
Fluoroquinolones have the best pharmacological properties for treating bacterial prostatitis, allowing concentrations in the prostate to be 10 to 50% of that in the serum (30) (31) (32) . Antibiotics with good penetration into the prostate tissue also include trimethoprim-sulfamethoxazole, clindamycin, doxycycline, and azithromycin. Cephalosporins, carbapenems, piperacillin and some of the aminoglycosides also attain therapeutic levels in prostate tissue. Nitrofurantoin levels in the prostate are nontherapeutic (33) (34) (35) (36) (37) (38) (39) . The major threat is the growing resistance of microorganisms, especially to fluoroquinolones.
There are several differences in treatment recommendations for acute and chronic bacterial prostatitis (40) (41) (42) (43) (44) (45) (46) (47) (48) . In the case of acute bacterial prostatitis, empirical antibiotic treatment should be started immediately after urine and possible blood cultures are obtained and tailored to the isolated organisms later on. Treatment of chronic bacterial prostatitis should be delayed until culture and susceptibility results are available. When infection with N. gonorrhoeae is diagnosed, a patient also has to be treated for possible infection with C. trachomatis or urogenital mycoplasma. When a sexually transmitted organism is diagnosed, sexual part-ners have to be examined and treated simultaneously. Our recommendations for the treatment of bacterial prostatitis are summarized in Table 2 .
When acute urinary retention develops as a complication of acute bacterial prostatitis, suprapubic tap should be performed to alleviate retention because urethral catheterization may worsen infection and is contraindicated.
Prostatic abscesses larger than 1 cm in diameter should be surgically drained.
Treatment of noninflammatory chronic prostatitis / chronic pelvic pain syndrome is difficult in most cases. In a well-designed systematic study performed by Nickel et al., only one-third of patients had modest improvement during 1 year of follow-up (49) . Antimicrobial treatment proved unsuccessful in most cases. Adding an alpha blocker improved symptomatic outcomes, but mainly in patients that were alpha blocker-naive (50) . None of the controlled trials support various non-pharmacological methods or surgical procedures (51). 
ACUTE PROSTATITIS: treatment duration 2 to 4 weeks
• Ciprofloxacin 400 mg every12 h iv or 500 mg po BID • Levofloxacin 500 mg every 24 h iv or 500 mg po QD • TMP/SMX 160/800 mg po BID • Gentamicin 5 mg/kg every 24 h iv ± ampicillin 2 g every 6 h iv CHRONIC PROSTATITIS: treatment duration 6 weeks to 3 months 
